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Abstract
The second leading cause of death in women in the United States is breast cancer. While it remains the most 
common type of cancer in women, early detection through mammography screening has been used to combat and 
treat breast cancer. But after the 2000, the rates of mammography have been declining. The purpose of this study 
is to examine whether or not the decline has continued and whether all racial/ethnic and socioeconomic groups 
experienced the same rate of decline. The study further explores the reasons why there are greater decline rates and 
breast cancer disparities among African American women, and women with lower income and education. Data from 
the National Health Interview Survey (2003 to 2005) and the Behavioral Risk Factor Surveillance System (2002 to 
2004) were used to calculate the percent decline for the total population and by race/ethnicity and socioeconomic 
status.  Mammography rates declined between 2003-2005 (NHIS) and 2002-2004 (BRFSS). Data from both the NHIS 
and BRFSS show a greater rate of decline for African American women, and women with lower income and education. 
An expert sampling method is used to recruit participants to explore their views on the reasons why breast cancer 
disparities existed among African American women, women with lower income, and women with lower education. 
These results differ from previous studies which examined broader time interval (2000 to 2005). Further research is 
recommended to explore whether the rates of decline have continued, the impact of the decline in mammography 
rates on breast cancer incidence, mortality, and stage of diagnosis, as well as the underlying reasons for the observed 
decline in mammography rates and for disparities in the rates of decline.
Background/Introduction
Breast cancer is the most common type of cancer in women throughout the United States and is also the second 
leading cause of death in women today (Kim & Jang, 2008). According to the National Cancer Institute’s Surveillance, 
Epidemiology, and End Results Cancer Statistics Review (2008), the age-adjusted death rate for breast cancer was 
24.5 per 100,00 women per year during 2002-2006 in the United States (Homer et al., 2008). About 40,170 women 
are estimate to die from breast cancer in 2009 (Homer et al., 2008). Mammography can detect breast cancer at an 
earlier stage when treatment is more effective (Makuc, Breen, & Freid, 1999). Mammography screening detects about 
90 percent of breast cancer even before it can felt or show any symptoms (American Cancer Society [ACS], 2008). 
Therefore, the key to treat breast cancer certainly is early detection. Not only does mammography save women’s lives 
by improving their treatment options and their chances for successful treatment, but most importantly, it improves 
their chances of survival (ACS, 2008). Mammography screening has been one of the important keys to combating and 
surviving breast cancer. 
In the American Cancer Society’s “Breast Cancer Facts & Figures 2007-2008” Report (2008), race/ethnicity, 
socioeconomic status, stage at diagnosis, and age at diagnosis greatly influence breast cancer survival (ACS, 2008). 
Women who have less than a high school education and have no health insurance coverage are the least likely to 
have had a recent mammogram (ACS, 2008). This may contribute to the later discovery of breast cancer, making their 
chances of survival less likely. Similarly, African American patients who are more likely to be of lower socioeconomic 
status compared to White American patients are also less likely to have had a recent mammogram. African American 
women are more likely to die from breast cancer at every age, according to the American Cancer Society’s report (ACS, 
2008). The survival differences between White American and African American breast cancer patients suggest that 
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these differences maybe attributed in part to racial disparities regarding in mammography screening (Chagpar, Polk, & 
McMasters, 2008).  
The percentage of all women ages 40 and older who reported having had a mammogram within the past two 
years increased dramatically between 1987 and 2000, from 29% to 70% (Breen & Kessler, 1994). This increase in 
the use of mammography over time has had a profound effect on the incidence and mortality rate of this disease. It 
made early detection more common and helped to reduce mortality of breast cancer (Breen et al., 2007). Earlier this 
decade, the American Cancer Society observed that after the rapid increases, the rate had stabilized between 2000 and 
2003. However, recent data from the National Health Interview Survey (NHIS) suggested that there was a decline in 
mammography use for all women ages 40 and over between 2003 and 2005, from 70% in 2003 to 66% in 2005 (ACS, 
2008). 
Nancy Breen’s “Reported Drop in Mammography: Is this Cause for Concern?” article (2007) reported a decline 
in the use of mammography from 70% to 67% using 2000 and 2005 NHIS data (Breen et al., 2007). Although they 
found that rates were lower in 2005 than in 2000 for nearly all of the different groups of women, they found that a 
“significant decline was observed among white women, women with higher educational attainment” and also “the 
largest significant declines were among women who traditionally have used mammography at high rates, including 
women with higher incomes” (Breen et al., 2007). A similar study using 2000 and 2005 NHIS data, “Racial Trends 
in Mammography Rates: a Population-Based Study” (2008), also reported the decline in all groups of women, but 
further stated that the decline only reached statistical significance in the White American population (Chagpar, Polk, 
& McMasters, 2008). Although this report reported that rates of mammography were declining in all groups, it further 
stated that there is a greater rate of decline among White American populations and declared that “race is not a 
significant independent predictor of mammography rates in each year” (Chagpar, Polk, & McMasters, 2008). This study 
will further explore the results and conclusions from these previous studies using data from the NHIS and BRFSS. 
Research Questions
 The purpose of this study is to analyze trends of mammography use, using a more precise time interval of two-years 
(2003-2005 NHIS and 2002-2004 BRFSS), among women ages 40 and over by race/ethnicity and socioeconomic 
status in the United States in order to examine whether all racial/ethnic and socioeconomic groups experienced the 
same rate of decline. Furthermore, this study is conducted to examine the possible reasons affecting the greater rates of 
decline and breast cancer disparities among African American women, and women with lower income and education 
and to compile information in order to carry out further research. 
According to the NHIS, there has been a decline in mammography rates for women ages 40 years and over, 
regardless of socioeconomic status and race/ethnicity. The questions are: 1. Has there continued to be a decline in 
mammography rates? 2. Has the rate of decline varied by family income, education, or race/ethnicity? 3. Do data 
from the Behavioral Risk Factor Surveillance System (BRFSS) show similar patterns to data from the NHIS? 4. Why 
are there greater decline rates and breast cancer disparities among African American women, and women with lower 
income and education? 
Definitions
Age-adjusted rate. Age-adjusted is defined as “weighted average of the age-specific rates, where the weights are the 
proportions of persons in the corresponding age groups of a standard population” (United States National Institutes 
of Health, 2008).
Behavioral Risk Factor Surveillance System (BRFSS). This data system is a state-based system of telephone health 
surveys that collects information on health risk behaviors, preventive health practices, and health care access primarily 
related to chronic disease and injury. It was established in 1984 by the Centers for Disease Control and Prevention 
(Centers for Disease Control and Prevention, 2008).
Breast cancer disparities. This concept is defined as the differences in the incidence, mortality, and survival rate that 
existed among specific population groups (ACS, 2008).
 Healthy People 2010. The national disease prevention and health promotion agenda was released by the Department 
of Health and Human Services in 2000 in order to provide a framework for prevention for the Nation. The national 
health objectives are designed to identify the most significant preventable threats to health and to establish national 
goals to reduce these health threats (U.S. Department of Health and Human Services [USDHHS], 2000).
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Mammogram. Mammogram is defined as “a low-dose x-ray procedure that allows visualization of the internal 
structure of the breast.” On average, mammography will detect about 90% of breast cancers in women without 
symptoms (ACS, 2008).
 National Health Interview Survey (NHIS). This data system is a primary source of health information on the 
civilian, noninstitutionalized population in the United States. It is conducted by the Centers for Disease Control 
and Prevention (CDC) and was designed specifically to produce national estimates. An annual survey is administered 
in person by Census Bureau interviewers. Information is gathered on health knowledge, attitudes, and practices for 
various population groups, including those defined by age, sex, race, family income, geographic region, and place of 
residence (Breen & Kessler, 1994). 
 Surveillance, Epidemiology, and End Results (SEER). This data system is sponsored by the National Cancer 
Institute (NCI) to provide an authoritative source of information on cancer incidence and survival  in the United 
States (Horner et al., 2008).
 Socioeconomic Status (SES). This term is defined as “a combined measure of income, education, and access to 
health care” (Merriam-Webster Online Dictionary, 2009).
Study Design/Sampling
In order to explore the research questions, 1. Has there continued to be a decline in mammography rates? 2. Has 
the rate of decline varied by family income, education, or race/ethnicity? 3. Do data from the Behavioral Risk Factor 
Surveillance System (BRFSS) show similar patterns to data from the NHIS?, data from the NHIS and the BRFSS 
were used to examine trends and patterns in the recent mammography use. And lastly in order to explore the research 
question 4. Why are there greater decline rates and breast cancer disparities among African American women, and 
women with lower income and education?, expert sampling method will be used to gather a sample of people with 
known or demonstrable experience and expertise in the field of breast cancer disparities. 
 Each year the National Center for Health Statistics (NCHS), Centers for Disease Control and Prevention (CDC) 
conducts the NHIS. It has been conducted every year since 1957 to collect data using national population-based face-
to-face survey in order to represent the American civilian noninstitutionalized population (NCHS, 2006). Nationally, 
approximately 400 interviewers were trained about basic interviewing procedures and concepts and procedures 
unique to the NHIS. The NHIS is conducted using computer-assisted personal interviewing or CAPI. This method 
presents the questionnaire on computer screens to each interviewer, guides them through it and allows them to enter 
survey responses directly into the computer. The CAPI program system also automatically routes the interviewer to 
appropriate questions based on answers to previous questions of the interviewees (NCHS, 2006). Not only does the 
CAPI program determine if the selected response is consistent with other data collected during the interview, but it 
also saves the time required for transferring and processing data and it makes sure the accurate flow of the questionnaire 
(NCHS, 2006). The interviewers are directed under health survey supervisors in the United States Census Bureau 
Regional Offices to interview about 35,000 adults. Response rates for the questions fielded in the cancer module are 
in the range of 80% (NCHS, 2006). These adult female respondents ages 40 years old and over were asked questions 
regarding the use and the timing of their most recent mammogram (Appendix A). The first question was “Have you 
ever had a mammogram?” and if women responded “Yes,” the second question was then asked: “When did you have 
your last mammogram?” (Appendix A). The most recent data available for mammography use for women ages 40 and 
over receiving it within two years is from the year of 2005. The data from 2003 to 2005 were used for this study. 
 Another data source that was used to examine trends and patterns in the recent use of mammography is the CDC’s 
BRFSS data. Unlike NHIS data which represent the entire United States and is administered in person, BRFSS is 
administered through telephones and questions regarding mammography use were not administered to women in all 
states (CDC, 2008). Randomly selected from the telephone directory, one adult age 18 or older in each household was 
interviewed about their health risk behaviors, preventive health practices, and health care access primarily related to 
chronic disease and injury (CDC, 2008).  Breast cancer-related questions are included in the women’s health section, 
which is conducted differently each year and in each state (CDC, 2008). In Module 9: Women’s Health section, their 
first question started with a brief description of a mammogram, “A mammogram is an x-ray of each breast to look for 
breast cancer,” and then it asked “Have you ever had a mammogram?”(Appendix B). If women answer “Yes,” then the 
second question about “How long has it been since you had your last mammogram?” was asked (Appendix B). The 
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data for women ages 40 and over who have had a mammogram within the past two year from the year 2002, 2004, 
and 2006 were used for this study. 
In order to examine the trends from the two data sources to answer the research questions, the percent change 
formula was used to calculate the percent decline of the 2003-2005 NHIS data and the 2002-2004 BRFSS data. 
The formula is:
Percent Change = (V past - V present) x 100
        V past
V past = past or present value
V present = present or future value
  The percent change from one period to another is calculated using value at beginning of period subtracted by 
value at end of period, and then divided it by value at beginning of period, and finally multiplies by 100. For example, 
to find the percent decline for all women ages 40 and over receiving mammography within the past two years from 
2003 to 2005 from the NHIS data, it is calculated as follows:  
(70% - 67%) x 100. After the result of the percent decline comes out to be 4.2857%, 
       70%
the result is rounded to one place decimal, 4.3%. This method is also repeated to calculate all of the percentages of the 
percent decline in the categories of race/ethnicity, family income level, and educational level in both NHIS data and 
BRFSS data. The percent change formula is a useful indicator to look at how much this rate is declining in this area.
Finally, in order to explore the research question 4. Why are there greater decline rates and breast cancer disparities 
among African American women, and women with lower income and education?, expert sampling method will be 
used to gather a sample of people with known or demonstrable experience and expertise in the field of breast cancer 
disparities.  The focus group of about 10 to 20 participants is consisted of persons with acknowledged experience and 
insight in the field of breast cancer disparities.  The recruitment method for this study is to send out invitation letters 
and/or emails to university professors whose interest is the field of public health, specifically in breast cancer.  Snowball 
sampling method will also be used for this study because participant recruitment will also be based upon referral from 
prior participants, asking them to recommend others they know who also meet the criteria. The invitation can also be 
sent to breast cancer program managers in governmental agencies and in non-profit organizations, such as Department 
of Health and Human Services Office of Women’s Health and American Cancer Society. The panel discussion allow 
these participants to discuss their views on the reasons why they believe that there are greater decline rates and breast 
cancer disparities among African American women, women with lower income and education during two discussion 
sessions. Informed consent will be given to each participant prior to the first sessions. The sessions will be transcribed, 
tape-recorded, and videotaped to make sure all the information is collected from the participants. Moderator will lead 
and stimulate given discussion questions and encourage participants to give their input and suggestions about the topic. 
Data Plan
After collecting information from the two data sources, NHIS and BRFSS, the percent decline is calculated in 
Microsoft Office Excel 2007 and entered into the spread sheet. The calculation is conducted three times to ensure a 
high level of data accuracy. This procedure significantly reduces entry errors. 
For the second part of this research study, I plan to use MAXQDA 2007 Software to organize the discussion during 
the sessions into theme. MAXQDA is one the most advanced software programs for both qualitative and quantitative 
research. This software program will be used for computer-assisted qualitive data and text analysis part of this research 
study.  The research study will be reviewed by other research professionals before conclusion is made about the study. 
And finally, the identified themes from this study will be helpful for further research when conducting questionnaire 
survey study with a more general population. 
University of Maryland 198
Results
Table I.
Comparison of Mammography Rates Among Women Ages 40 and Over by Race/Ethnicity, Family income level, and 
Educational level: The 2000, 2003 and 2005 National Health Interview Surveys
Category 2000 2003 2005
Percent Decline
2003-2005
Women receiving a mammogram during  
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Source: National Health Interview Survey, CDC, NCHS (NCHS, 2006)
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Table II.
Comparison of Mammography Rates Among Women Ages 40 and over by Race/Ethnicity, Family income level, and 
Educational level: The 2000, 2002, 2004, and 2006 Behavioral Factor Risk Surveillance System
Category 2000 2002 2004 2006
Percent Decline
2002-2004
Women receiving a mammogram during  



















































































Source: Behavioral Risk Factor Surveillance System, CDC (CDC, 2008) 
Percent Decline in Mammography Rates: The 2003 and 2005 National 
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Categories 
[] African American 
• White American 
[]Poor 
ONear poor 
• Middle/High income 
0 Less than H.S. 
• H.S. graduate 
0 At least some college 
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Overall, mammography rates declined during 2003 to 2005 according to the National Health Interview Survey 
and during 2002 to 2004 according to the Behavioral Risk Factor Surveillance System. According to the NHIS, the 
rate of having had a mammogram declined 4.3%, from 70% in 2003 to 67% in 2005. According to the BRFSS, the rate 
of having had a mammogram also declined 1.6%, from 76.1% in 2002 to 74.9% in 2004.
While a downward trend in mammography screening was seen in all women, there was a more significant rate of 
decline for certain groups based on race/ethnicity, family income level, and education level (Table I and II). Both NHIS 
and BRFSS data show a greater rate of decline for African American women, women with lower income, and women 
with lower education. In these years, both surveys suggest that African American women, women with lower income 
level, and women with lower education level were less likely than White women, women with higher income level, and 
women with higher education level to report having had a mammogram within the past two years. For example, the 
percent decline for African American women was 8.6% compared to 4.3% for White American women based on the 
NHIS 2003-2005 data. Similarly to the 2002-2004 BRFSS data, the percent decline for African American women was 
8.9% while it was only 1.4% for White American women. Disparities also existed in various family income level and 
education level groups as well. In the NHIS data, the percent decline percentages decrease as we move from “Poor” to 
“Near Poor” to “Middle/High income” in the family income level category with 12.7%, 8.3%, and 2.7%, respectively. 
The percent decline percentages also decrease as we move from “Less than high school” to “High school graduate” to 
finally “At least some college” in the educational level category with 6.9%, 4.5%, and 4.0%, respectively. In the BRFSS 
data, the percent decline percentages decrease as we move from “Less than $15,000” to “$25,000-34,999” to “$50,000” 
in the income level category with 5.3%, 3.1, and 3.0%, respectively. And finally, the percent decline also decrease as we 
move from “Less than High School” to “High School or G.E.D.” to “Some post High School” to “College graduate” 
with 3.5%, 3.4%, 2.4%, and 1.8%, respectively. Data from the BRFSS from 2002-2004 show similar patterns as data 
from the NHIS 2003-2005 regarding a decline for all women ages 40 and over and a greater rate of decline for African 
American women, women with lower income level, and women with lower education level. 
The third finding is that BRFSS data show no further decline during 2004 to 2006 in mammography rates in 
all women ages 40 and over receiving mammography within the past two years. From 2004 to 2006, the percentage 
increased from 74.9% to 76.5%. The rates also increase for all three categories: race/ethnicity, income level, and 
education level. Unfortunately, public data are not yet available from more recent NHIS. 
The fourth finding is that access to care, usual source of care, and strong correlations of poverty status and education 
to race and ethnicity could be factors affecting the breast cancer disparities in African American women, women with 
Percent Decline in Mammography Rates: The 2002 and 2004 Behavioral Risk 
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lower income, and women with lower education , according to the pilot testing of the research study.  A pilot study was 
conducted as an interview with one of the breast cancer program manager at a non-profit agency. The method of this 
pilot study was to send an invitational email to a non-profit organization expert from the American Cancer Society, 
asking to schedule a phone interview for a class research study. Not only were breast cancer disparities questions asked 
during the interview, but there were also questions regarding the referral to other experts in the field and helpful 
suggestions for writing future questionnaire survey questions. Based on the pilot testing with my interviewee, the 
feedback allowed me to add some changes to the research study’s instruments. The advice was to conduct further 
research about Medical Expenditure Survey Panel (MESP) and determine whether or not some of their surveys can 
be used as a model for my future study survey questions. 
Discussion
The percentage of women ages 40 and over having had a mammogram within the past two years increased from 
29% in 1987 to 70% in 2000 (ACS, 2008). Although mammography screening across racial groups and socioeconomic 
statuses increased from 1987 to 2000, a decline after 2000 in the mammography rate has been noted in national studies.
Examining the differences in the period of 5 years, Breen et al. (2007) and Chagpar, Polk, & McMasters (2008) 
found that there was only a significant decline among White American women, women with higher education, and 
women with higher income. In contrast, when this study examined the trends of mammography rate for women ages 
40 and over from 2003 to 2005 and from 2002 to 2004, the two-year time period indicated a greater rate of decline 
for African American women, women with lower education, and women with lower income. Now another question is 
raised: what was happening between 2003 and 2005 that did not show in the longer period between 2000 and 2005? 
However, despite the contrasting findings, it is obvious that mammography rates for women ages 40 and over are 
not consistent with the Healthy People 2010 goal of 70% (USDHHS, 2000). Although it is not significantly different, 
it may indicate to us that we might be going in the opposite direction of our nation’s goal. This should alarm us and 
should call for continued monitoring of trends in incidence, screening, mortality, and their underlying factors.
While closely examining the reasons why there was a decline in mammography use for all women ages 40 and over 
in the United States, and examining whether the decline continues, some literature suggests possible reasons for the 
decline in mammography use. The drop in rates may be caused by factors, including an increase in the number of women 
who do not have health insurance, higher health care costs, lower belief in the effectiveness of mammograms, reduced 
perceived risk because of reported decrease in mortality from breast cancer, and a lack of promotion of mammography 
(Campbell et al., 2009). Other reasons from the Institute of Medicine (IOM) include low reimbursements by insurers, 
rising malpractice law suits against radiologists who read mammograms, and fewer radiologists choosing to specialize 
in breast imaging (Campbell et al., 2009).
After attempting to examine the reasons why there are greater decline rates and breast cancer disparities among 
African American women, and women with lower income and education, the pilot study result suggests that access 
to care and having a usual source of care highly influenced whether or not women receive regular mammography 
screening.  There are also strong correlations of poverty status and education when compared to race and ethnicity. 
African American women are more likely to be in the lower socioeconomic status and this relates to whether or 
not they are able to afford insurance or even if their insurance plan covers preventative care, such as mammography 
screening. All these factors not only relate to each other, but they also have an effect on mammography rate and breast 
cancer disparities. More research has to be conducted in order to further our understanding about the reasons why 
these factors still existed. 
Some strengths of this research study are that the method of expert sampling provides experts’ opinion and the use 
of national surveys.  The advantage of having experts as the samples is that the creditability is already established and I 
am not on my own trying to defend my decisions. I have someone to back me up on what I try to argue or come up 
with. The other strength is that because NHIS and BRFSS are collected by a federal government agency, these data 
sources are highly reliable and are not subjective to any bias. While there are several strengths in this research study, there 
is also a weakness in using expert sampling as a method in this study. The weakness is that even though the samples are 
experts in the field, there is still a possibility that they could be wrong. This is why further research involving a more 
general population needed to be conducted to add more evidence to the research study.
I want to conduct further research in the future using Drs. Freeman and Chu’s Social Determinants of Health 
Disparities in Cancer theoretical framework to guide the course of my study. I will guide my research study based 
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on three major social determinants of low socioeconomic status: poverty, culture, and social injustice. These three 
determinants will help guide me when further exploring my research question of why disparities in mammography 
rates existed among racial minority and low socioeconomic population. The Institute of Medicine (IOM) published a 
review explaining how Freeman and Chu’s model is a model in which health care disparities arise. It is the overlap of 
three major factors: economic, social, and cultural factors (Ward et al, 2004). 
Figure: Social determinants of health disparities in cancer (Freeman and Chu)  
(Ward et al, 2004).
First, poverty or low socioeconomic status factors influence cancer risk factors, such as tobacco use, poor nutrition, 
and physical inactivity. Income, education, and health insurance coverage play important roles because they largely 
influence people’s level of resources, information, and knowledge (Ward et al, 2004). Second, cultural factors include 
learned beliefs, values, traditions, and behaviors that are common to a particular social group (Ward et al, 2004). They 
are the accepted social norms within that particular group that largely influence people’s behaviors and attitudes. For 
example, some groups that believe in alternative forms of healing as opposed to modern medicine may be less likely 
to get a regular breast cancer screening or a mammogram (Ward et al, 2004). Third, social injustice also influences the 
interactions between patients and physicians, according to the IOM. The unfair treatment of an individual or group 
based on race or socioeconomic status may determine the quality of health care that one receives (Ward et al, 2004). 
The three major factors, poverty or low socioeconomic status, social injustice, and culture, all influence access to health 
care, such as appropriate prevention, early detection, diagnosis and incidence, treatment, post treatment and quality of 
life, and survival or mortality (Ward et al, 2004).  This framework will be useful in guiding the future research.
For the follow-up study methods, I plan to do one or more of the following: 1. Examine more recent NHIS 
data to see if there continues to be a decline over time (the BRRSS data suggested that it was only a short-term 
decline), 2. Examine breast cancer incidence and mortality trends to see whether the decline in mammography resulted 
in lower breast cancer incidence and/or higher breast cancer mortality and/or later average stage at diagnosis, 3. 
Examine changes in health insurance coverage overall and for mammography, and 4. Conduct in-depth interviews 
with several key informants, including breast cancer program managers, to find out why they think there was a decline 
in mammography rates.
Post 
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Appendices
Appendix A: Mammography Questions from 2005 National Health Interview Surveys




9. Do not know
When did you have your MOST RECENT mammogram
1. A year ago or less
2. More than 1 year but not more than 2 years
3. More than 2 years but not more than 3 years
4. More than 3 years but not more than 4 years
5. Over 5 years ago
7. Refused
9. Do not know
Appendix B: Mammography Questions from 2004 and 2002 Behavioral Risk Factor Surveillance System
A mammogram is an x-ray of the breast to look for cancer. Have you ever had a mammogram?
1.  Yes
2. No
7. Don’t know/ Not sure
9. Refused
How long has it been since you had your last mammogram?
Read only if necessary:
1.  Within the past year (anytime less than 12 months ago)
2.  Within the past 2 years (1 year but less than 2 years ago)
3.  Within the past 3 years (2 years but less than 3 years ago)
4.  Within the past 5 years (3 years but less than 5 years ago)
5. 5 or more years ago 
Do not read: 
7. Don’t know/Not sure
9. Refused
